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(54) Reception control system for automobiles 

(57) A reception control system for automobiles ac- 
cording to the present invention includes tuners (300, 
400) for a plurality of receivers for receiving various 
types of waves including at least an AM/FM broadcast 
wave, a TV broadcast wave and a GPS wave. The tun- 
ers (300, 400) are separated from receiver bodies (60, 



70) and integrally incorporated into an antenna section 
(a plurality of antenna elements + an AM/FM reception 
circuit + a TV reception circuit) including at least a plu- 
rality of antenna elements (11, 111-114. 211-214). The 
tuners are supplied with a digital control signal through 
a LAN (91 , 92) provided in an automobile thereby to con- 
trol reception of waves. 
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Description 

[0001] The present invention relates to a reception 
control system for automobiles having a plurality of re- 
ceivers lor receiving various types of waves such as an 
AM/FM broadcast wave, a TV broadcast wave and a 
GPS wave. 

[0002] Conventionally various reception control sys- 
tems have been proposed for automobiles. One system 
has an antenna section including a plurality of window- 
pane antenna elements of strip conductors and provid- 
ed in the rear of an automobile and an AM/FM receiver 
or a TV receiver mounted on a dashboard of the auto- 
mobile. The antenna section and the AM/FM or TV re- 
ceiver are connected by means of a plurality of coaxial 
cables. 

[0003] The above system has a problem of complicat- 
ing a wiring operation and increasing in manufacturing 
costs because the plural coaxial cables are used to con- 
nect the antenna section and the AM/FM receiver or TV 
receiver. The system also has a problem of decreasing 
in reception performance because noise is likely to enter 
the system through the coaxial cables. 
[0004] An object of the present invention is to provide 
a reception control system for automobiles having the 
following advantages. 

1 ) A signal transmission path (transmission cable) 
for connecting an antenna section and an AM/FM 
receiver or a TV receiver can be simplified and thus 
its wiring operation can easily be performed at low 
cost. 

2) No noise is likely to enter the system through the 
signal transmission path; therefore, the system can 
receive waves satisfactorily. 

[0005] In order to attain the above object, a reception 
control system for automobiles according to the present 
invention has the following characteristic constitution. 
The other characteristic constitution of the present in- 
vention will be clarified in the Description of the Inven- 
tion. 

[0006] The reception control system for automobiles 
comprises tuners for a plurality of receivers for receiving 
various types of waves including at least an AM/FM 
broadcast wave, a TV broadcast wave and a GPS wave, 
the tuners being separated from receiver bodies and in- 
tegrally incorporated into an antenna section including 
at least a plurality of antenna elements, and the tuners 
being supplied with a digital control signal th rough a LAN 
provided in an automobile thereby to control reception 
of waves. 

[0007] This summary of the invention does not nec- 
essarily describe all necessary features so that the in- 
vention may also be a sub-combination of these de- 
scribed features. 

[0008] The invention can be more fully under stood 
from the following detailed description when taken in 



conjunction with the accompanying drawings, in which: 

FIG. 1 is a block diagram showing a constitution of 
a reception control system for automobiles accord- 
5 ing to a first embodiment of the present invention; 
FIG. 2 is a block diagram showing in detail a con- 
stitution of an AM/FM tuner of the reception control 
system of FIG. 1; and 

FIG. 3 is a block diagram depicting a constitution of 
io a reception circuit having a beam steering function 
which is used as an FM reception circuit and a TV 
reception circuit of a reception control system for 
automobiles according to a second embodiment of 
the present invention. 

is 

(First Embodiment) 

[0009] FIG. 1 is a block diagram showing a constitu- 
tion of a reception control system for automobiles ac- 
cording to a first embodiment of the present invention. 
The reception control system includes an antenna sec- 
tion A shown in the upper part of FIG. 1 and a receiver 
section B shown in the lower part thereof. The antenna 
section A and receiver section B are connected to each 
other by a signal transmission path C. 
[0010] The antenna section A includes a plurality of 
reception circuits such as an AM reception circuit 10, a 
GPS reception circuit 20, an FM-4ch diversity reception 
circuit 100 serving as an FM reception circuit, and a 
TV-4ch diversity reception circuit 200 serving as a TV 
reception circuit. An AM/FM tuner 300 separated from 
an AM/FM receiver body 60 of the receiver section B 
and a TV tuner 400 separated from a TV receiver body 
70 thereof are incorporated into the antenna section A 
integrally as one unit. The antenna section A also in- 
cludes a high-speed data bus interface 30 and an opto- 
electric transducer 40A to exchange signals between 
the sections A and B. 

[001 1 ] The AM reception circuit 1 0 includes a window- 
pane antenna element 11 and an amplifier 12. The GPS 
reception circuit 20 includes a windowpane antenna el- 
ement 21, a low-noise amplifier 22 provided near the 
element 21, and a GPS engine (small-sized receiver) 
23. The GPS reception circuit 20 is capable of acquiring 
measurement information such as positional informa- 
tion, velocity information, and direction information. 
[0012] The FM • 4ch diversity reception circuit 1 00 in- 
cludes four amplifiers 121 to 124 for amplifying signals 
supplied from their respective windowpane antenna el- 
ements 111 to 114, four selective switches 131 to 134 
for selecting one among from the amplified signals, and 
a control circuit 140 for controlling ON/OFF states of the 
selective switches 131 to 134. 

[0013] The control circuit 140 employs a microcom- 
puter MPU and operates in response to a feedback sig- 
nal S301 from the AM/FM tuner 300, which will be de- 
scribed later, and a signal S21 from the GPS reception 
circuit 20. 
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[0014] The output signal of the AM reception circuit 
1 0 and that of the FM- 4ch diversity reception circuit 1 00 
are combined into a signal S1 00 by a combiner 1 3, and 
the signal S100 is input to the AM/FM tuner 300. 
[0015] The TV • 4ch diversity reception circuit 200 in- 
cludes four amplifiers 221 to 224 for amplifying signals 
supplied from their respective windowpane antenna el- 
ements 211 to 214, four selective switches 231 to 234 
for selecting one among from the amplified signals, and 
a control circuit 240 for controlling ON/OFF states of the 
selective switches 231 to 234. The control circuit 240 
employs a microcomputer MPU and operates in re- 
sponse to a feedback signal S401 from the TV tuner 
400, which will be described later, and a signal S22 from 
the GPS reception circuit 20. 

[0016] A signal S200 is output from the TV- 4ch diver- 
sity reception circuit 200 and input to the TV tuner 400. 
[0017] The AM/FM tuner 300 and TV tuner 400 are 
controlled by their respective slave computers (sub- 
brains) MPU 311 and 411 included therein. 
[0018] FIG. 2 is a block diagram showing in detail a 
constitution of the AM/FM tuner 300. As indicated by an 
arrow on the left-hand side ol FIG. 2, the output signal 
S100 of the combiner 13 is supplied to a tuning circuit 
(resonator) 301 constituted of an induction coil and a 
variable-capacitance diode and tuned. The tuned signal 
is amplified by an RF amplifier 302 and tuned again by 
another tuning circuit (resonator) 303. The tuned signal 
is supplied to a mixer 304 to be mix^d with an output 
signal of a voltage control oscillation circuit 323, which 
will be described later The mixed signal is sent to an 
intermediate-frequency amplifier 306 through a band- 
pass filter 305 and amplified therein. The amplified sig- 
nal is supplied to a detector 308 through another band- 
pass filter 307, and detected and demodulated. On one 
hand the demodulated FM intermediate -frequency sig- 
nal is fed back to the control circuit 1 40 as a feedback 
signal S301 ; on the other hand, it is supplied to the high- 
speed data bus interface 30 as a reception signal S302. 
[0019] As indicated by an arrow on the lower part of 
FIG. 2, a signal S31 is output from the high-speed data 
bus interface 30 and then input to the microprocessor 
(MPU) 311 as a slave (sub-brain) computer. On one 
hand an output signal of the microprocessor 311 is con- 
verted to an analog signal by a D/A converter 312 and 
the analog signal is supplied to a variable-capacitance 
diode of the tuning circuit (resonator) 301, 303 as a 
tuned voltage; on the other hand, it is supplied to a pro- 
grammable frequency counter 321 of a phase-locked 
loop 320 as a preset signal of parameter [N/P]. One in- 
put terminal of a phase difference detector 322 is sup- 
plied with an output f 0 of the programmable frequency 
counter 321 , while the other input terminal thereof is 
supplied with the signal sent from the band-pass filter 
307. The phase difference detector 322 detects a phase 
difference signal and supplies it to the voltage control 
oscillation circuit 323. The circuit 323 outputs a signal 
to the mixer 304 and feeds it back to the programmable 



frequency counter 321. 

[0020] Return to FIG. 1 . Since the slructure of the TV 
tuner 400 is basically the same as that of the AM/FM 
tuner 300 illustrated in FIG. 2, its concrete description 
5 is omitted. The high-speed data bus interface 30 em- 
ploys a DSP (digital signal processor) and receives the 
reception signal S302 from the AM/FM tuner 300, a re- 
ception signal S402 from the TV tuner 400, and a signal 
S23 from the GPS reception circuit 20 and supplies 
io them to the optoelectric transducer 40A. The interface 
30 also supplies signals S31 and S32 from the optoe- 
lectric transducer 40A to the microprocessor (MPU) 31 1 
of the AM/FM tuner 300 and the microprocessor (MUP) 
41 1 of the TV tuner 400, respectively 
[0021] The optoelectric transducer 40A converts an 
electrical signal, which is supplied from the high-speed 
data bus interlace 30, into an optical signal and sends 
it to the receiver section B through the signal transmis- 
sion path C constituted of optical fibers. The optoelectric 
transducer 40A also converts an optical signal, which is 
transmitted from the receiver section B through the sig- 
nal transmission path C, into an electrical signal and 
sends it to the high-speed data bus interface 30. 
[0022] The constitution of the receiver section B will 
now be described. 

[0023] An optoelectric transducer 40B converts an 
optical signal, which is transmitted from the antenna 
section A through the signal transmission path C : into 
an electrical signal and sends it to a high-speed data 
bus interface 50. The optoelectric transducer 40B also 
converts an electrical signal, which is supplied from the 
high-speed data bus interface 50, into an optical signal 
and sends it to the antenna section A through the trans- 
mission path C. 

[0024] The high-speed data bus interface 50 employs 
a DPS (digital signal processor) to exchange signals 
with the AM/FM receiver body 60, TV receiver body 70, 
navigation system body 80 and optoelectric transducer 
40B. 

[0025] The AM/FM receiver body 60 and TV receiver 
body 70 are each constituted of elements such as a 
switch, a speaker and a display, excluding a tuner or the 
like. These receiver bodies 60 and 70 are supplied with 
AM/FM and TV reception signals, which are received by 
the antenna section A and tuned, to allow a listener to 
listen to AM/FM broadcast programs and allow a viewer 
to watch TV broadcast programs. 
[0026] The navigation system body 80 has a known 
constitution and notifies a user of destination guide in- 
formation on the basis of GPS measurement informa- 
tion supplied from the GPS reception circuit 20 of the 
antenna section A. 

[0027] The signal transmission path C for connecting 
the antenna section A and receiver section B is consti- 
tuted of optical transmission cables 91 using an optical 
fiber which is part of a signal transmission path of a LAN 
provided in an automobile. The cables 91 are connected 
to a master computer 90 of the LAN via an optical trans- 
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mission cable 92 for coupling. 

[0028] The system having the above constitution op- 
erates as follows. The AM broadcast wave received by 
the windowpane antenna element 1 1 is amplified by the 
amplifier 12 and input to the AM/FM tuner 300 through 
the combiner 13. The signal tuned in the tuner 300 is 
supplied to the optoelectric transducer 40A via the high- 
speed data bus interface 30 and converted into an op- 
tical signal. The optical signal is then transmitted to the 
receiver section B through the signal transmission path 
C. The optical signal containing information of AM 
broadcast, which is sent tothe receiver section B, is con- 
verted again into an electrical signal by the optoelectric 
transducer 40B, and supplied to the AM/FM receiver 
body 60 via the high-speed data bus interface 50. Since, 
therefore, the AM broadcast is output as an acoustic sig- 
nal, a user can listen to the AM broadcast. 
[0029] The FM broadcast waves received by the win- 
dowpane antenna elements 111 to 114 are supplied to 
the AM/FM tuner 300 via the FM-4ch diversity reception 
circuit 100 and combiner 13 and tuned therein. The 
tuned waves are output as FM intermediate frequency 
signals. Some of the FM intermediate frequency signals 
are input as a feedback signal S301 to the control circuit 
140 of the FM- 4ch diversity reception circuit 100, to- 
gether with the measured- information signal S21 output 
from the GPS reception circuit 20. The control circuit 1 40 
therefore operates to selectively control the ON/OFF 
states of the 4ch switches 1 31 to T34 based on input 
information. Thus, so-called diversity reception is per- 
formed. The reception signal S302. which is subjected 
to diversity reception processing and then tuned by the 
AM/FM tuner 300, is supplied to the optoelectric trans- 
ducer 40A through the high-speed data bus interface 30. 
Afterthat, like the AM reception signal, the reception sig- 
nal S302 is sent to the receiver section B and input to 
the AM/FM receiver body 60. Since, therefore, the FM 
broadcast is output as an acoustic signal, a user can 
listen tothe FM broadcast. 

[0030] The TV broadcast waves received by the win- 
dowpane antenna elements 211 to 214 are supplied to 
the TV tuner 400 via the TV- 4ch diversity reception cir- 
cuit 200 and tuned therein. The tuned waves are output 
as video signals. Some of the video signals are input as 
a feedback signal S401 to the control circuit 240 of the 
FM-4ch diversity reception circuit 200, together with the 
measured-information signal S22 output from the GPS 
reception circuit 20. The control circuit 240 therefore op- 
erates to selectively control the ON/OFF states of the 
4ch switches 231 to 234 based on input information. 
Thus, so-called diversity reception is performed. The re- 
ception signal S402, which is subjected to diversity re- 
ception processing and then tuned by the TV tuner 400, 
is supplied to the optoelectric transducer 40A through 
the high-speed data bus interface 30. Afterthat, like the 
FM reception signal, the reception signal S402 is sent 
to the receiver section B and input to the TV receiver 
body 70. Since, therefore, the TV broadcast is output as 



an acoustic signal, a user can watch the TV broadcast. 
[0031] The GPS wave received by the windowpane 
antenna element 21 is amplified by the low-noise ampli- 
fier 22 and then processed by the GPS engine 23 into 

5 a measurement information signal. This signal is partly 
supplied as a reception signal S23 to the optoelectric 
transducer 40A through the high-speed data bus inter- 
face 30. Afterthat, like the above reception signals, the 
signal S23 is sent to the receiver sectbn B and input to 

io the navigation system body 80. Thus, a user is notified 
of information for guiding a user's automobile to his or 
her destination, based on information such as a running 
position, a running speed and a running direction of the 
automobile. 

75 

(Second Embodiment) 

[0032] FIG. 3 is a block diagram depicting a constitu- 
tion of a reception circuit having a beam steering f unc- 

20 Hon which is used as an FM reception circuit and a TV 
reception circuit of a reception control system for auto- 
mobiles according to a second embodiment of the 
present invention. The reception circuit is employed in 
place of the FM-4ch diversity reception circuit 100 and 

2S TV- 4ch diversity reception circuit 200 of the first embod- 
iment. However, FIG. 3shows only the FM reception cir- 
cuit 500 which is used in place of the FM- 4ch diversity 
reception circuit 100 of the first embodiment. 
[0033] The FM reception circuit 500 is designed for 

30 control of a next-generation antenna and so constituted 
that antenna elements 111 to 114 have a "beam steer- 
ing" function. 

[0034] variable control circuits 511 to 514 of a gain 
and phase variable control device 510 are connected to 

3S their respective antenna elements 111 to 114. The de- 
vice 510 includes an antenna element selecting means 
51 0a for selecting one from the antenna elements based 
on information about antenna directivity and a phase re- 
lationship setting means 510b for variably setting a re- 

40 lationship in phase between waves received by the se- 
lected antenna elements. 

[0035] The output signals of the gain and phase var- 
iable control circuits 511 to 514 are added (mixed) to- 
gether by an adder circuit (mixer) 520, and the added 

45 signal is supplied to an AM/FM tuner 300 and a control 
circuit 540. The control circuit 540 employs a microproc- 
essor (MPU) or a digital signal processor (DSP) and re- 
ceives a measurement information signal S21 from the 
GPS reception circuit 20 and a feedback signal S301 

50 from the AM/FM tuner 300. The control circuit 540 thus 
acquires information as to which directivity an antenna 
should be set in sequence on the basis of the present- 
position information of an automobile and the originating 
position information of a received wave, and controls the 

55 gain and phase variable control circuits 511 to 514 
based on the information acquired in sequence. Thus, 
the FM reception circuit 500 of the second embodiment 
substantially variably controls an overall radiation pat- 
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tern of the antenna elements 1 1 1 to 11 4, and a so-called 
beam steering operation can be performed without driv- 
ing the antenna elements. 

[0036] In the foregoing second embodiment, a com- 
bined function of the original diversity reception function 5 
and the beam steering function can be fulfilled. (Modifi- 
cations) 

[0037] The reception control system for automobiles 
according to the embodiments can be modified as fol- 
lows: 10 

i) The modified system includes a key-less door lock 
control system. In this case, an antenna element 
and a tuner section of the key-less door lock control 
system are incorporated into the antenna section A. is 

ii) The number of antenna elements illustrated in 
FIG. 3 is larger than five. 

(Features of the Embodiments) 

20 

[0038] 

[1] A reception control system for automobiles ac- 
cording to the above embodiments comprises tun- 
ers (300, 400) for a plurality of receivers for receiv- 2S 
ing various types of waves including at least an AM/ 
FM broadcast wave, a TV broadcast wave and a 
GPS wave. The tuners (300, 400) are separated 
from receiver bodies (60 : 70) and integrally incor- 
porated into an antenna section (a plurality of an- 30 
lenna elements + an AM/FM reception circuit + a 
TV reception circuit) including at least a plurality of 
antenna elements (11, 111-114, 211-214). The tun- 
ers are supplied with a digital control signal through 
a LAN (91, 92) provided in an automobile thereby 3S 
to control reception of waves. 

In the foregoing system, since the tuners 
(300,400) are separated from the receiver bodies 
(60, 70) and incorporated into the antenna section 
(A), the receiver bodies, which are provided on a *o 
dashboard of an automobile, can be lightened, and 
the number of cables of a signal transmission path 
connecting the receiver bodies (60, 70) and anten- 
na section (A) can be reduced. Since, moreover, a 
signal transmission path of the LAN (91 , 92) is used, 45 
its wiring is simplified and decreased in manufac- 
turing costs. The signal transmission tine is con- 
nected to a central nervous network of an automo- 
bile, and the tuners include a slave computer; there- 
fore, the system is ready for being adapted to an so 
ITS (Intelligent Transport System) in the near future. 
[2] In the reception control system as described in 
the above paragraph [1 ], the plurality of antenna el- 
ements are windowpane antenna elements (11, 
111-114, 211-214) constituted of strip conductors ss 
adhered to a rear windowpane of the automobile. 
[3] In the reception control system as described in 
above paragraph [1], the signal transmission path 



(C) of the LAN is formed of optical fibers (91 , 92). 

This system has the same operation and effect 
as those of the system described in the paragraph 
[1]. Since, moreover, the signal transmission path 
(C) is formed of the optical fibers (91 , 92), noise due 
to electromagnetic induction is unlikely to enter the 
system through the signal transmission path (C); 
consequently, bw-noise waves can be received 
satisfactorily. 

[4] In the reception control system as described in 
above paragraph [1], at least one of the FM broad- 
cast wave and the TV broadcast wave is received 
by a diversity reception system. 
[5] In the reception control system as described in 
above paragraph [1], the tuners (300, 400) of the 
antenna section (A) are controlled by slave comput- 
ers (311, 411). 

This system has the same operation and effect 
as those of the system described in the paragraph 
[1] and the fundamental capability of achieving the 
latest antenna control such as beam steering. Since 
information (various conditions requested by a driv- 
er) can be obtained from the receiver body, pre-tun- 
ing (sensitivity, channel setting) of the antenna am- 
plifier can be done to prevent an interference and 
thus improve in reception efficiency. 
[6] In the reception control system as described in 
above paragraph [1], the tuners (300, 400) are in- 
tegrally incorporated intothe antenna section (A) as 
one unit. 

This system has the same operation and effect 
as those of the system described in the paragraph 
[1 ], and the tuners (300, 400) can easily be replaced 
when they are troubled. 

[7] In the reception control system as described in 
above paragraph [1], at least one of the FM recep- 
tion circuit for receiving an FM broadcast wave and 
the TV reception circuit for receiving a TV broadcast 
wave is a reception circuit (500) having a beam 
steering function. 

This system has the same operation and effect 
as those of the system described in the paragraph 
[1], and an overall radiation pattern of the antenna 
elements (111 to 114) can be substantially variably 
controlled by electronic control. In other words, a 
so-called beam steering operation can be per- 
formed without actually varying the positions of the 
antenna elements. Especially, in the reception cir- 
cuit (500) of the second embodiment, a combined 
function of the original diversity reception function 
and the beam steering function can be fulfilled. 
[8] In the reception control system as described in 
above paragraph [7], the reception circuit (500) hav- 
ing a beam steering function comprises a gain and 
phase variable control circuit (510) including an an- 
tenna element selecting means (510a) for selecting 
one from the antenna elements based on informa- 
tion about antenna directivity and a phase relation- 
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ship setting means (510b) for variably setting a re- 
lationship in phase belween waves received by the 
selected antenna elements. 
[9] The reception control system according to the 
embodiments is obtained by properly combining the 
features described in above paragraphs [1] to [8] 
and adding the above modifications to the features. 

Claims 



a beam steering function comprises a gain and 
phase variable control circuit (510) including an an- 
tenna element selecting means (510a) for selecting 
one from the antenna elements based on informa- 
s tion about antenna directivity and a phase relation- 
ship setting means (510b) for variably setting a re- 
lationship in phase between waves received by the 
selected antenna elements. 



1. A reception control system for automobiles com- 
prising tuners (300, 400) for a plurality of receivers 
for receiving various types of waves including at 
least an AM/FM broadcast wave, a TV broadcast 15 
wave and a GPS wave, the tuners (300, 400) being 
separated from receiver bodies (60, 70) and inte- 
grally incorporated into an antenna section includ- 
ing at least a plurality of antenna elements (11, 
111-114, 211-214), and the tuners being supplied 20 
with a digital control signal through a LAN (91 , 92) 
provided in an automobile thereby to control recep- 
tion of waves. 



2. A reception control system according to claim 1, 2s 
characterized in that the plurality of antenna ele- 
ments are windowpane antenna elements (11, 
111-114, 211-214) constituted of strip conductors 
adhered to a rear windowpane of the automobile. 

30 

3. A reception control system according to claim 1, 
characterized in that the signal transmission path 
(C) of the LAN is formed of optical fibers (91 , 92). 

4. A reception control system according to claim 1, 35 
characterized in that at least one of the FM broad- 
cast wave and the TV broadcast wave is received 

by a diversity reception system. 



5. A reception control system according to claim 1 , 40 
characterized in that the tuners (300, 400) of the an- 
tenna section (A) are controlled by slave computers 
(311,411). 



6. A reception control system according to claim 1, *s 
characterized in that the tuners (300, 400) are inte- 
grally incorporated into the antenna section as one 
unit. 



7. A reception control system according to claim 1, so 
characterized in that at least one of an FM reception 
circuit for receiving the FM broadcast wave and a 

TV reception circuit (500) for receiving the TV 
broadcast wave is a reception circuit having a beam 
steering function. 55 

8. A reception control system according to claim 7, 
characterized in that a reception circuit (500) having 
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